Evidence for the presence of a natural inactivating factor of 3-hydroxy-3-methylglutaryl coenzyme A reductase in soluble extracts from rat liver microsomes.
The temperature sensitivity of crude solubilized 3-hydroxy-3-methylglutaryl coenzyme A (HMG-CoA) reductase, prepared from rat liver microsomes by different procedures, varies widely. When enzyme was solubilized by several techniques, HMG-CoA reductase activity in these extracts was rapidly and irreversibly inactivated at 4 degrees (Brown, M.S. Dana, S.E. Dietschy, J.M. and Siperstein, M.D. (1973) J. Biol. Chem 248, 4731-4738). In contrast, HMG-CoA reductase, solubilized from microsomes by a slow freeze-thaw method, was reversibility inactivated at 4 degrees over an interval of 2 h (Heller, R.A. and Gould, R.G. (1974) J. Biol. Chem 249, 5254-5260). In the present article irreversible inactivation at 4 degrees of crude solubilized HMG-CoA reductase, prepared from liver microsomes by a slow freeze-thaw technique, was investigated. In the absence of preincubation at 37 degrees, HMG-CoA reductase activity in the crude soluble extract had a half-life at 4 degrees of 4 h. Enzyme activity was more rapidly inactivated (t1/2=4 h) in extracts from younger (150 to 250 g) rats than in extracts from older (500 g) rats (t1/2=37 h). In contrast, partially purified HMG-CoA reductase was far more stable at 4 degrees (t1/2=312 h). However, when partially purified enzyme was treated with crude soluble extract, the enzyme was inactivated much more rapidly (t1/2=26 h). It is concluded that rapid irreversible inactivation of HMG-CoA reductase at 4 degrees is not an intrinsic property of this enzyme, but instead, this inactivation is caused by a factor or factors present in the crude soluble extract. While HMG-CoA reductase activity was rapidly inactivated in crude extracts from animals killed at the midpoint of the dark cycle, enzyme activity was inactivated much more slowly in extracts obtained from animals killed at the midpoint of the light cycle. These findings suggest that the concentration of the inactivating factor may vary, depending upon the physiological state of the animal. The nature of the inactivating factor is not known at the present time; however, it may be a protein since it is nondialyzable and destroyed by heat.